Abstract
Introduction
Alcohol is one of the few psychoactive drugs of which society both allows and encourages consumption; it is also the world's most widely consumed drug 1 . In recent decades, alcohol consumption has grown worldwide, with most of the increase in developing countries 2 . In Brazil, the world's fourth leading producer of distilled liquor and beer, drinking has expanded rapidly, a trend that can be associated with various factors such as advertising, low prices, and widespread availability 3, 4 .
Low cost and easy access by all segments of society facilitate the spread of alcohol consumption, generating major concern in the academic and therapeutic communities and among families, in some countries raising concerns at the government level as well, since the high social cost of alcohol abuse is associated with crime, accidents, violence, unemployment, and other social problems 5 .
The concept of alcohol abuse has been used to describe two distinct phenomena. First, the "classical" concept linked to the clinical definition of alcohol addiction as an illness, is used to describe a consumption pattern that occurs over a prolonged period 6 . Second, it is used to describe a single episode of alcohol intake that leads to intoxication, generally defined as the consumption of five or more doses of alcoholic beverages for men or four or more doses for women, regardless of the pattern's frequency 6 . This latter definition, also known as "binge drinking" or heavy episodic alcohol consumption, was based on growing scientific evidence that these amounts increase the individual's risk of alcohol-related problems 7 ; this is the definition of alcohol abuse used in the current study.
Heavy episodic alcohol consumption accounted for more than half of the 75,000 deaths and some two-thirds of the 2.3 million potential years of life lost due to alcohol abuse in the United States in 2001 8 . This behavior is associated with a variety of serious health and social problems, including sexually transmitted diseases, low workplace productivity, domestic violence, admissions to emergency healthcare services, acute myocardial infarction, and traffic accidents 9 . The World Health Organization (WHO) estimates that in 2004, alcohol use, including excessive consumption, accounted for 4.5% of the global burden of disease, only slightly less than the separate burdens of smoking and hypertension 3 . It is also estimated that alcohol use causes 2.5 million deaths per year, with a considerable proportion in young people, ranking third among the main risk factors for premature death and disability 3 .
Alcohol consumption also involves a gender issue. Men and women differ in the amount and way they drink, besides in the social and health consequences to which they are exposed 10 . Due to biological factors, the same amount of alcohol consumed by women and men of the same weight produces a higher blood alcohol level in women. In addition, women are more prone to suffer not only the direct repercussions of their own drinking, but also the consequences of behavior induced by their partners' alcohol consumption, including domestic violence, traffic accidents, sexual abuse, and economic impact 11 .
According to recent research, binge drinking has become popular among adolescents and young adults, and in the last 10 years, consumption has increased among women, thus drawing extensive media attention 6 .
Qualitative studies have shown that consumption of alcohol, tobacco, and other psychoactive drugs in the turn of the millennium requires more in-depth gender approaches. These substances have been used due to their pleasure-enhancing effects, to improve social performance, to deal with difficult situations, and even to contain the anxiety resulting from gender contradictions experienced by women, such as social pressure, double workload, and countless chores and responsibilities 12 .
An analysis of reports by the VIGITEL system (Telephone-Based Surveillance of Risk and Protective Factors for Chronic Diseases) from 2006 to 2010 identified an increase in abusive consumption of alcoholic beverages by adult women in Brazil's State capitals and Federal District 13 . However, the year 2011 showed a slight drop in this indicator (9.1%), so that it was no longer possible to statistically demonstrate this upward trend 14 . According to data from the same survey, Belo Horizonte, the capital of Minas Gerais State, ranks 7 th in heavy episodic alcohol consumption by adult women, reaching a prevalence of 11.6% (95%CI: 8.9-14.2) in 2011, higher than the national average 14 .
Thus, despite knowledge on the recent upward trend in alcohol use and abuse among women, information is still lacking on consumption patterns and their relations to socio-demographic and health characteristics in the city of Belo Horizonte. Such information is essential for formulating public health policies. The current study thus aimed to analyze the relationship between habitual alcohol use and alcohol abuse and socio-demographic and health factors among adult women in the city of Belo Horizonte.
Material and methods
This was a cross-sectional study based on the sample of women in the city of Belo Horizonte who answered the VIGITEL survey in 2011.
In order to estimate the frequency of any risk factor in the adult population with a 95% confidence interval (95%CI) and maximum error of two percentage points, VIGITEL interviews at least 2,000 persons per year in each of the Brazilian State capitals and the Federal District. This sample is obtained randomly from the adult population living in households served by at least one landline telephone in the study year. Sampling is done in two stages: systematic selection of 5,000 phone lines, followed by reselection to form 200-line replicates and selection of an individual 18 years or older from each household, to be interviewed 14, 15 .
As for the VIGITEL system's performance in the municipality of Belo Horizonte in 2011, of the calls made to 2,870 eligible phone lines, 2,006 resulted in complete interviews, or a 69.9% response rate (interviews conducted/eligible selected phone lines). The refusal rate (interviews refused/ eligible selected phone lines) in the same year was 1.9% (Primary data. Department for the Surveillance of Diseases and Non-Communicable Health Problems and Health Promotion, Health Surveillance Secretariat, Ministry of Health, Brazil, 2012). In addition to refusals, nonresponses also included constantly busy phone lines, lines with fax signals or connected to answering machines, or cases in which it was not possible to locate the selected individual in the household 15 .
Two patterns of alcohol consumption were studied: 1) habitual use, or reported consumption of any amount of alcoholic beverages at least once in the 30 days prior to the interview, not including alcohol abuse and 2) alcohol abuse, or reported consumption of four or more doses of alcohol on a single occasion, also in the 30 days prior to the interview.
Socio-demographic and health variables were used to characterize the alcohol consumption patterns and as possible factors associated with abusive consumption of alcoholic beverages. The target socio-demographic variables were: age, skin color, schooling, marital status, and labor market participation. Age was categorized in six brackets (18-24, 25-34, 35-44, 45-54 , 55-64, and 65 years or older); skin color was classified as white or non-white; and schooling was divided into three brackets (0-8, 9-11, and 12 years or more). Conjugal status was assessed as married/ in a common law partnership and was categorized as yes or no (yes equal to married or in a common law union and no equal to single, divorced, and widow); labor market participation was categorized as yes or no.
Health variables were: physical inactivity, recommended consumption of fruit and vegetables, poor health status, smoking, and overweight/ obesity. Physical inactivity included the four domains evaluated by VIGITEL: free-time (leisuretime), work-related, commuting, and domestic chores, and was categorized as yes or no 14 . Healthy eating was defined as the consumption of five or more portions of fruit and vegetables per day, categorized as yes or no, as recommended by the Guia Alimentar para a População Brasileira: Promovendo a Alimentação Saudável [Nutritional Handbook for the Brazilian Population: Promoting Healthy Eating] 16 . Poor health status was also classified as yes or no, where individuals self-rated their health status as poor or very poor are assigned to the former category and those that rated their health as fair, good, or very good were in the latter. Smoking was classified as yes for current smokers and no for the rest. Excess weight was defined as body mass index (BMI) greater than or equal to 25kg/m² for individuals 18 to 59 years of age and greater than or equal to 27kg/m² for individuals 60 years or older 17 , and this variable was also categorized as yes or no.
Frequency estimates were calculated with 95% confidence intervals (95%CI). Bivariate analyses were conducted to assess the association between socio-demographic and health-related characteristics and use and abuse of alcoholic beverages, using the Pearson chi-square test and calculation of odds ratios (OR) with 95%CI. Variables that were associated with alcohol use and abuse with statistical significance of 20% (p < 0.20) were included in a multivariate model according to decreasing order of significance. A polytomous logistic regression analysis was used with an estimator of robust variance, using the Wald test and statistical significance set at 5% (p < 0.05) as criteria for inclusion of significant variables in the model and to guarantee statistical precision 18 .
Weighting factors used by VIGITEL were considered in order to reduce the impact generated by non-universal coverage of landline telephony. The final weight attributed to each individual is the result of the multiplication of three factors: the inverse of the number of phone lines in the household, the number of adults in the household, and the post-stratification weight, in order to approach the population data from the 2000 population census of the Brazilian Institute of Geography and Statistics (IBGE), considering the characteristics sex, age, and schooling 14,15 .
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The analyses were performed in the survey module of Stata, version 9.1 (Stata Corp., College Station, USA).
The study was approved by the Institutional Review Board through submission in the Brazil Platform, case CAAE no. 02308712.1.0000.0022.
Results
In 2011, among the 2,006 individuals interviewed in the city of Belo Horizonte, 1,170 were women. The female population, the object of this study, showed a mean age of 40.3 years (95%CI: 39.0-41.6); the most widely represented age bracket was 25 to 34 years (23.5%) and the least was 55 to 64 years (9.6%). The majority of the study population was non-white (63.3%), and approximately half of the sample had a maximum of eight years of schooling. As for conjugal status, 45.6% were married or living in a stable union and 56.1% were in the labor force ( Table 1) .
As for health-related characteristics (Table 1) , 13.2% of the women were sedentary and 71.8% failed to reach the recommended daily consumption of five portions of fruit and vegetables. Only 5.0% rated their health as poor; 11.7% smoked; and 39.8% were overweight or obese.
Prevalence rates for habitual alcohol consumption and alcohol abuse among adult women in the city of Belo Horizonte in 2011 were 31.3% and 11.6%, respectively. The 25 to 34 year age bracket showed the highest moderate alcohol consumption, and the 18 to 24 year bracket showed the highest prevalence of alcohol abuse. Odds ratios for alcohol consumption were higher among the younger age brackets as compared to 65 years or older ( Table 1) .
As for education, the highest rates of habitual use and alcohol abuse were in women with 12 years of schooling or more (15.1% and 19.2% respectively), and there was a decrease in the group with 0 to 8 years of schooling (21.6% and 7.0%, respectively). For habitual use, women with more schooling showed OR = 1.2 as compared to those with 0 to 8 years of schooling, and the association was stronger for alcohol abuse, i.e., women with more education showed an OR of 3.3 compared to those with 8 years of school or less (Table 1) .
Married women or those in stable unions showed lower alcohol consumption, regardless of the pattern, with an OR of 0.6 for habitual use and 0.5 for abuse. The same was found for those that rated their health status as poor, with odds ratios of 0.3 and 0.1, respectively, for habitual use and alcohol abuse. Women smokers consumed more alcohol, with an OR of 1.4 for habitual use and 3.5 for alcohol abuse. There was no association between skin color, labor market participation, physical inactivity, consumption of fruit and vegetables, or excess weight and alcohol use or abuse (Table 1) .
For alcohol abuse, multivariate analysis showed that younger women presented higher odds ratios, reaching 5.20 in the 18 to 24 year bracket. The same was found for more schooling (OR = 3.20) and smoking (OR = 4.75). Poor self-rated health status showed an inverse association (OR = 0.10), while conjugal status showed no statistical association with alcohol abuse. As for habitual use, only the 25 to 34 year bracket showed a statistically significant association (OR = 1.21) ( Table 2 ).
Discussion
Smoking, younger age range and highest level of schooling were positively associated with alcohol abuse among women in Belo Horizonte. Poor self-rated health status, unlike the other target factors, showed a negative association, suggesting that it could be a protective factor against alcohol abuse. Only the 25 to 34 year bracket was associated with habitual alcohol consumption.
Risk factors for chronic non-communicable diseases include harmful use of alcohol, ranking third among risk factors for premature death and disabilities. Alcohol-related diseases include cardiovascular, liver, cancer, neurological disorders, depression, and increased exposure to accidents and violence 3 . According to the WHO, abundant evidence shows that alcohol also contributes to an increase in disease burden related to communicable diseases 3 .
Due to women's physiological characteristics, they are exposed to further serious consequences of alcohol abuse, such as: increased osteoporosis 19 , breast cancer 20 , reproductive problems 21 , heart disease and stroke 22 , and brain damage 23 . They also show a more rapid progression to dependency as compared to men 24 ; propensity to develop liver cirrhosis in less time and with lower amounts of alcohol 25 ; alcohol use during pregnancy can also lead to toxicity to the embryo and fetal teratogenicity 26 . Episodes of acute intoxication also expose women to greater risk of violence, such as sexual assault 24 .
In addition to biological factors, socio-cultural issues also play an important role in determining gender differences in alcohol consumption 27 . Cultural issues, social contact, frequent participation in parties, and mass events expose males to greater consumption of alcoholic beverages. In addition, more frequent and heavier drinking has historically been linked to the characteristics of strength, toughness, aggressiveness, and power, i.e., male gender roles 28 . Meanwhile, women that drink have been negatively stigmatized by society 28 . With current changes in society, women are redefining their gender identities in relation to men, and the increase in alcohol consumption may reflect changes in social positions 29 . A new pattern of women's activity was established after World War II, and beginning in the 1970s, women entered the labor market more intensively, occupying professions that were previously exclusive to the male population 30 and adopting practices such as smoking that had been considered part of the male world 31 . This overall trend has continued, bringing both benefits and negative consequences.
A recent study in Brazil on women and gender in public and private spaces points to important changes in perceptions by men and women on the social division of labor, body and sexuality, reproductive health and abortion, domestic violence, democracy, and politics. This study the expansion of women's labor market participation and references to greater independence and freedom of action and decision-making 32 .
Behaviors that were historically considered exclusive to men, such as going out to bars, are currently being observed among women, especially younger ones. Besides, women have not been as heavily stigmatized in recent decades for consuming alcoholic beverages. Second, women's massive entry into the labor market, increasing the opportunities for controlling their fertility and other indicators of gender role equality, may be important factors contributing to the decrease in differences between the genders in alcohol consumption 31, 33 .
No association was found between alcohol consumption and labor market participation, but there was an association between schooling and increased alcohol abuse.
Corroborating the current study's results, Almeida Filho et al. 34 , in a study in 2001 in Salvador, Bahia State, found that individuals of both sexes with high purchasing power showed more episodes of alcohol abuse. In this case, one can infer that in higher income strata, there is more disposable income to spend on liquor or that its use is associated with social status, ease of access, and fewer social constraints. Another explanation would be that in social strata with lower schooling and income, more people belong to religions that recommend avoiding alcoholic beverages 35, 36 .
In a national survey in the United States, Keyes et al. 33 found evidence of a closing gender gap in alcohol consumption, especially in younger cohorts. In Brazil, a study among schoolchildren 13 to 15 years of age already shows that alcohol use is proportionally equal between girls and boys in terms of regular consumption, with a higher proportion of girls that have ever tried alcoholic beverages 37 . On the other hand, the 1 st National Survey on Alcohol Consumption Patterns in the Brazilian Population 38 , conducted in 2005-2006, failed to detect differences between the genders for age at first use of alcohol.
Other studies within adults have also identified greater alcohol abuse in younger age brackets 3, 39, 40 , corroborating the current study. This characteristic may be explained by the birth cohort effect, since society has proven to be more permissive towards alcohol consumption 33 , and by the social and cultural stimulus acting on the age group: participation in parties and events and advertising campaigns targeting this audience 41 .
Importantly, the mass media portrays alcohol as a factor for socialization, a mean to reach desired emotional states within a group and to overcome shyness, in addition to being depicted as commonplace, harmless, and attractive, leaving the impression that everyone drinks 42 . Getting drunk is viewed as natural and desirable in celebration, and drunken scenes are considered fun and inoffensive 42 . While advertisements for alcoholic beverages already routinely portrayed women as objects, that is, valuing their sculptural bodies as a reward for men that consumed alcohol, they now (although incipiently) depict active women that drink and have fun with the guys.
Changes in women's roles may also explain the identification of marriage/stable union as a protective factor against alcohol abuse, even though this variable did not remain significantly associated in the final model (while other studies have confirmed this association) 7, 34, 43 . A study of data from the VIGITEL survey for the overall Brazilian population 40 and a study on the population of the city of São Paulo 44 found that marriage/stable union was a protective factor against alcohol abuse in both genders, even after adjusting for other variables 40 . These differences suggest that the relationship between alcohol consumption and conjugal status, plus the other socio-demographic characteristics, require further research in Brazil.
The study showed an association between tobacco and alcohol in women, corroborating findings by Silveira et al. 7 in a review study. Studies among Brazilian adolescents also pointed to this association 37, 45, 46 , showing that some risk practices act together. Despite these findings, it is important to highlight that heavy investment in policies for smoking prevention and promotion of cessation showed a downward trend in smoking rates from 1989 to 2003 47 . However, in recent years, from 2006 to 2011, smoking has declined in Brazilian men and remained stable in women 14 , indicating a behavior change among women.
A qualitative study on tobacco use and gender pointed to new symbolic and material meanings for women's smoking. By analogy, given the similarities between the habits, it may be possible to extrapolate such findings to alcohol consumption. The study showed that cigarettes played an important support role in dealing with difficulties in daily survival, reducing anxiety and loneliness, besides serving as a source of pleasure and relaxation 48 . Likewise, a qualitative study of women with chronic alcohol use revealed a past of suffering and episodes of violence. As for alcohol use and dependence, the study showed that women's drinking may offer the possibility of escaping from suffering in an attempt to remain happy and sociable, while often proving to be solitary, depressive, and self-destructive in practice 49 . The current study did not approach this chronic consumption pattern, but new (qualitative) research is necessary for a more in-depth analysis of heavy episodic alcohol consumption in women in order to better understand the phenomenon.
In the current study, women who did not rate their health status as poor showed a higher prevalence of alcohol abuse, even in the multivariate analysis. This finding contradicts observations in the literature showing a higher proportion of alcohol abuse among individuals with chronic illnesses 10, 43 . Other studies have shown health benefits from alcohol consumption, but such protection only holds true with light-to-moderate drinking 10, 50 .
Although self-rated health status is an important proxy for mortality rate, showing high reliability, it cannot be considered a strictly objective measure to assess health, since it reflects not only exposure to disease but also such constructs as well-being, satisfaction, control over one's own life, physical self-sufficiency, and quality of life 51 . The fact that consumption of alcoholic beverages is related to situations of leisure and feelings of well-being and pleasure may contribute to the observed association between better self-rated health status and alcohol abuse, since the concept of alcohol abuse used in the current study does not refer to problematic drinking.
Although no association was observed between healthy eating and sedentary lifestyle and alcohol use or abuse, according to Barry & Piazza-Gardner 52 , recent research points to the phenomenon known as "drunkorexia". This term refers to the behavior of persons that engage in alcohol abuse and display a major concern with their body weight, reducing their calorie intake from food and working out more and with heavier exercise. The phenomenon has been identified among university students, especially women 52 , once again calling atention to the importance of proposing measures to control alcohol consumption in young, highly educated women.
Some limitations of the study should be discussed, such as the possibility of underestimating the rates of alcohol abuse, which is still socially stigmatized, especially for women (the target of this study), even with guaranteed confidentiality and anonymity. This highlights the importance of studies to assess the validity of the questionnaire used by the VIGITEL system. Furthermore, due to the cross-sectional design of the surveys, the observed associations may not indicate causality, since the determinants and outcome were measured in a single moment.
Another important limitation is that the different definitions of alcohol abuse used in the studies tend to reduce their comparability. Even when an indicator refers to the amount of alcohol consumed on one occasion, there are also different concentrations of alcohol in the various beverages available on the market and in homemade drinks, in addition to the lack of standard definitions of "glasses", "shots", and beverage containers in general.
It is also essential to extend qualitative research on alcohol and gender through studies that can elucidate the general, individual, and unique determinants of the problem.
Final remarks
A decrease in harmful alcohol consumption should lead to a reduction in the alarming rates of accidents and violence, as well as in chronic diseases that have alcohol as a risk factor. This in turn should decrease expenditures by the health system and social costs. A better understanding of the problem is thus crucially important. The current study based on the VIGITEL system and other surveys in Brazil provide important tools for detecting levels and patterns of alcohol consumption, revealing possible trends in various social groups. Such studies also allow evaluating the applied strategies. Another key point is the population's support. All these elements are indispensable for planning, orienting, and implementing public policies on alcohol consumption.
Finally, although Brazil has taken a lead over some other countries with the enforcement of a tougher law on drinking-and-driving (the socalled Lei Seca, literally "Dry Law"), there is still a tendency to treat alcoholic beverages as simple merchandise, which leads to serious social and public health problems. Thus, much remains to be done to prevent harm and reduce the costs resulting from harmful alcohol use. 
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